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COCONUT AS AN ORNAMENTAL
In many tropical and subtropical areas, coconut trees (Cocos nuci-
fera) are grown for the food they produce, and the varieties grown are
based largely on fruit characteristics. In Hawaii, the tree is used pri-
marily for its decorative value and is chiefly thought of as a tall or
dwarf palm.
Tall coconut palms may attain a height of more than 80 feet and live
as long as 90 years. They begin to bear 6 to IO years after planting.
Dwarf coconut palms rarely grow to be more than 25 feet and bear
fruit a little sooner.
Frequently the dwarf types produce low quality coconut meat, so
they are not good for commercial production of fruits. They are espe-
cially desirable for landscaping home gardens, where the buildings are
low , the space is limited and the fruit is easily accessible.
Polynesians use the waxlike inflorescences, the sheaths that enclose
the flowers, and the leaves for decorations.
HISTORY
Revelations 22:2 refers to the coconut as "the tree of life, which
bears twelve manner of fruits, and yieldeth her fruit every month ."
Early Arabs and Europeans in the first half of the ninth century men-
tioned that travellers to China referred to the use of coir fiber and
of toddy. Medieval writers called the coconut the Indian nut, a palm
tree the frond of which produced a fruit as large as a man's head.
The genus name of coconut (Cocos) probably was derived from the
Spanish word coco, used to describe a monkey's face, because of the
three "eyes" at the base of the coconut shell.
Some scientists believe that the coco palm originated on the west
coast of Central America , Colombia, Brazil and the West Ind ies.
Others produce evidence that it came from the Indian Archipelago
or Polynesia.
Whatever the origin, it is thought that, long before much transporta-
tion, the coconut was dispersed in the sea by ocean currents. More
recently, however, experiments with the floating capacity of ripe
coconuts have shown that, after several days of soaking in sea water,
the husk becomes so saturated that eventually it sinks to the bottom
of the sea . Yet nuts will float for up to I IO days, enough time to
float 3000 miles and still maintain their viability.
According to Hawaiian legend, the coconut palm (niu) was brought
from Kahiki (Tahiti) in a canoe along with taro and bananas by Apua
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and Aukele, two brothers who lived on Kauai. They landed first
at Puna on the Island of Hawaii and planted the fir st coconuts.
Another legend says that the god, Kane, brought the first coconut to
Hilo and planted it there to provide food for "earth children ."
These legends substantiate the idea that it was introduced instead
of just floating ashore.
Today the coconut palm ext end s over most of the tropical regions
of the world between th e Tropic of Ca nce r and the Tropic of Capricorn.
In area s where it extends farther from the equator (25 ° N in Florida;
27° S in S o ut h America) , g rowt h is not as rapid and the production
o f fruit is reduced .
It is not confined to the sea coasts. Some of the areas of the world
with the highest acreages are: Ind onesia, Malaysia, Ceylon, the Philip-
pines, New Guinea, India , Thailand, Indo-China , Pacific Territories,
East Africa and neighboring islands, Central America, West Indies,
and West Africa .
World production of dried coconut meat (copra) is in excess of 3
million tons a year.
ECONOMIC VALUE
The coconut is one of the most valuable trees in the world . Of the
2000 species of palms, the coconut, date and oil palms <Ire important
to world economy. Most parts of the tree have economic values: Wood
is used for cabinets, fish spears, and posts. Leaves are woven into
screens, hats, baskets and fans and are used to thatch houses and
for many types of decorations. Polynesians use the midribs of leaves
for brooms, to hold flowers to string leis, and for pins. The sheath at
the base of the stem of the leaf is woven into sandals and strainers.
The she lls of th e nuts a re used as containers and implements. They
are made into charcoal , buttons, buckles, lamp stand s and other
ornamental so uve nirs. Husks from the nuts are made into mats,
brush es, st uffing, kindling, rope and braid ed cords.
Developing leaf buds are ea ten raw. Sa p from inflorescences is
rich in suga r and is made into vinegar and wine. Coconut meat
is valued for food for man and livestock, for oil , ointment, toiletries
and artificial milk. Coconut milk (cream) is the milky juice expressed
from the grated meat. The meat from undeveloped nuts is made into
a custard pulp for baby food. Coco nu t water is a se rniclea r liquid
poured from the nut and used as a drink .
T he most important product is co p ra (dried coc o nut meat). from
which oil is ex t racted for soa p. Kernel s o f th e mature nut s are used
to make copra in th e form of " ba lls" (whole shelled nuts) or "cups"
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Figure I. Woven coconut leaves.
(split nuts), both of which are dried in the sun or in specially con-
structed kilns. Desiccated coconut is prepared by shredding the meat
and removing the moisture. "Trend-o-nut" is a trade name given
to a product from Ceylon that is tenderized and treated with sugar
and salt. All these forms of dried coconut are used in confections.
One hundred grams of coconut cream (ground ripe meat) contain:
Moisture
Calories
Protein
Fat
Carbohydrate
Ash
53.90%
346
4.28 gm
34.68 gm
5.99 gm
1.15 gm
Calcium
Phosphorus
Iron
Thiamine
Niacin
Ascorbic acid
10.70 mg
122.10 mg
2.28 mg
.030 mg
.89 mg
2.80 mg
Because of its well-balanced nutritive value, the coconut is also
used with nutrient medium for growing plant tissues. The whole mature
nut is used for reproduction of the plant.
GRO WTH HABIT
A mature coconut palm is a tall stately tree. Its single unbranched
and often artistically arched trunk is swollen at the base and crowned
with several la rge fan-shaped pinnate leaves. The flowers and fruits
are produced in the axils of the leaves. Polynesians believe that
the coconut palm has spiritual life. They call this life force "mana"
which causes it to grow and produce fruit.
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Dwarf coconut palms, known locally as "Samoan" coconuts, are
small in stature. Whether they originated as a mutant of the tall
coconut is not clear. Female flowers of the dwarf palms may be fer-
tilized by male flowers on the same plant. As long as fruits are ob-
tained from dwarf trees that are isolated from tall trees, th e offspring
will be dwarf. When there is a possibility of pollen from a tall coconut
reaching dwarf female flowers, the offspring ma y va ry all the way
from its tall to its dwarf parent.
The coconut palm has shallow fibrous roots produced from the basal
2 feet (bole) of the stem. The extent of the root system will vary with
the type of soil and growing conditions. Usually, the main roots are
in the upper 3 feet of soil but extend 20 feet in a horizontal plane.
They will not survive in water or waterlogged soil but are tolerant
to the presence of some salt in the water.
The trunk begins to form when the leaves with pinnate leaflets
appear, about 5 years after planting. It elongates as the leaves are
produced and grows in diameter in relation to the vigor of the tree.
Unlike many trees, the trunk is swollen at its ba se and its original
diameter does not increase annually. Because it is a monocotyledon ,
it do es not produce bark, cambium and wood in definite rings, so it
Figure 2. Dwarf coconut palms.
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cannot repair a wound as do many trees. It cannot withstand severe
injury to the layers of corky tissue.
The trunk is crowned with as many as 30 compound leaves (fronds)
up to 20 feet in length . Each leaf is supported by a strong broad leaf
stalk, the base of which clasps halfway around the trunk . In the center
of the crown of leaves, several young leaves are packed into a large
bud. These leaves replace the older lower leaves which turn yellow,
die, and fall from the tree.
FLOWERS AND FRUIT
Inflorescences (flower clusters) may be green, yellow or red. One
inflorescence inclosed in a sheath is produced in the axil of each leaf.
The sheath breaks open along the underside, releasing a large white
inflorescence. Along the main axis are as many as 40 lateral branches,
each with up to 5 nutlike female flowers toward the base and up
to 300 small male flowers toward the tip. The female flowers consist
of six thick lobes tightly folded over the pistil. Abortive stamens
emerge between the ring of lobes and the ovary. The male flowers
consist of six stamens and six petallike lobes alternating in two whorls.
When the anthers split, great quantities of pollen are shed over a
2-week period.
On tall trees, the female flowers are not usually receptive until
after all the pollen is shed, so pollination is usually from a succeeding
flower cluster or from another tree. On dwarf trees, self-pollination
may occur because the timing of the male and female flowers may
overlap. Fruits that result from this fertilization would therefore be
likely to produce other dwarf trees.
Hawaiians recognize two kinds of fruits: the Niu Hiwa which is dark
green and the Niu Lelo which is more common and yellow when ripe.
Normally, up to 70 percent of the immature fruits (buttonnuts) fall
from the tree a few weeks after flowering. The remaining nuts grow
rapidly, forming the husk and the cavity containing coconut water.
Although it reaches its mature size in 6 months, it takes 9 or more
months for it to be fully ripened . The nut is ripe if the water is heard
sloshing around when the nut is shaken. A mature nut will weigh
up to 6 pounds; as it ripens it will decrease in weight from water
loss. Trees often bear as many as 50 fruits a year.
The fruit is enclosed in a sinewy buoyant husk composed of an
outer thin smooth tough casing and a thicker hard fibrous layer. Inside
this is the shell. On the widest of the three sections of the fruit are
three eyes; two of which are hard and one soft. The sprout emerges
from the soft eye.
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Inside the shell is a thin dark-brown seed coat attached to the white
layer of coconut meat, with a peglike embryo embedded just inside
the soft eye . The cavity contains coconut water when the nut is fresh
but this is absorbed into the meat with age.
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Figure 3. Inflorescence showing male and female flowers.
Figure 4. Stages in development of fema le flowers to mature fruit.
GROW YOUR OWN
Fruits fall from the tree when they are ripe. Often, if the soil is
loose and the rainfa ll is sufficient, they will germinate and grow
rig ht where they land.
To germinate a nut, place it, husk and all, on its side in a shallow
cavity in the ground : cover on ly the lower one-third with soil. Place
the nut so it is in partial sunlight, and water thoroughly at least once
a week. In a tropical climate, in about 3 mont hs, the roots will push
out through the husk and young entire leaves (without lea flets) will
emerge from the cavity at the end that was attached to th e tree.
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Figure 5. Part s of germi nating fr ui t.
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LEAVES
SHOOT
HUSK
SHELL
MEAT
WATER
ROOT
If the tree is to be used as a house plant, it may be germinated
in a container that is twice the diameter of the nut. Soak the nut
in water for a few days to help speed up germination. Although it may
be placed on its side, a better shaped plant will result if the nut is
placed pointed end down, so the leaves will emerge at the top. It
will germinate faster when the temperature is 80 F and lots of water
is available. Under artificial conditions, it may take as long as 6 months
to send out its roots and young leaves. Although the palm will not
grow indefinitely in a container, it will make a good house plant
for a few years.
Polynesians believe that a man, a squid, and a coconut are different
but interchangeable forms of the same life force. Therefore, the coco-
nut should be planted with appropriate rites. The fruit is gathered when
mature and placed in a cool damp place to sprout. On the day before
the full moon, a shallow hole is dug and partially filled with mulch .
Then, they go fishing to catch a squid. At midnight, the squid is
placed on the mulch and the sprouted coconut on the squid with one
hand , while the hole is filled with soil with the other hand. During
planting, Polynesians talk to the god Kinolau within the coconut, tell-
ing it to grow big strong roots with the spread and grip of the squid,
and big nuts fat like the head and body of the squid.
No present-day plant scientist could disagree with these directions:
mulch to enrich the soil and organic fertilizer from the squid.
TRIMMING
To maintain the appearance of a coconut palm as an ornamental
plant, remove the lower leaves as they turn yellow, and also the
flower clusters or fruit. Although a carefully trimmed tree may not
appear as ornamental as one that is laden with fruit, damage from
falling fruit is the responsibility of the owner of the property on which
trees are grown. Fruits falling from untrimmed trees may produce a
disagreeable odor and litter.
Since one flower cluster forms in the axil of each leaf, and up to
ten leaves grow every year, the tree may need trimming three times
a year.
It is not difficult to remove the stems of the leaves and flower
clusters from a young tree. With a saw, make a slanted cut close to
the trunk so the water will run off the cut surface.
When the trees get tall, it is usually necessary to have the help of
tree trimmers. To prevent injury to the trunk, professionals do not
climb the tree with the aid of spiked shoes. Because of the expense
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Figure 6. Before trimming.
Figure 7. After trimming.
of this opera tion. t rim ming ma y be done less often than if yo u were
doing it yourse lf.
Recent experiments have de mons t ra ted that sp ra ying inflorescences
with ethe pho n or chlo rofl urenol afte r th e fema le flow ers were recep-
ti ve to pollination caused most of the im ma t ure fruit s to fall from the
tree. T hese sprays did not a ppa re ntly damage th e rest of the tree.
A t ree may be removed by cutt ing the trunk at the surfa ce of th e
soil a nd leaving the root in the gro und . T he plant will normally not
sp ro ut again from the base, which even tua lly will deca y.
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FEEDING
Coconuts seem to thrive in ferti le, porous soi l where there is
plenty of sun, breeze , and more than 60 inches of rain . The coconut
is a perennial plant th at co nt inues to produce nuts and new foliage
throu ghout its life, return ing litt le residue to the soil. Few island
homeowners follow a regular fer ti lizer program to provide coconut
palms with adequate nutriti on , as ev ide nced by the many light-green or
yellow lea ved trees. To ma int ain or resto re soil fertility and insure
vigo ro us growth, a pply ch emi cal fert ilize r twice a year.
A so il ana lysis is th e best meth od of determining soi l deficiencies
and recommended applicati ons of ferti lizer. The Coconut Research
Institute in Ceylon ha s sho wn th at ben efits fro m reg ular feeding
continue for 15 years after application .
Ex periments have shown th at coco nu ts res po nd to balanced fer-
tilizer formulation s containing nitrogen (N), ph osph or o us (P P s)'
and potash (K 20 ). Using a fe rt ilizer with an a na lysis of 10:10:30
(plus minor elements), a matu re coco nut tree wou ld require about
5 pounds of fertili zer in th e sp ring a nd fall of each year. Young palms
should receive lesser amounts, dep end ing on th eir size and age.
Broadcast the fertili zer over the a rea, ex te nd ing fro m 2 feet beyond
th e trunk out a s fa r as th e tip s of th e leaves. Or a pp ly it over the
sa me a rea with a ro ot tree feeder a ttached to the garden hose. Unless
heavy rains foll ow, let th e sp rinkler run for an hour three times a
week foll owing fertilizer a pp lica tio n
In coa rse -textu red sa ndy soi ls, low in organic matter, addition of
manure o r compost and mo re freq ue nt feeding with less fertilizer
per a pp lica tio n will reduce th e danger of fertilizer being leached
from th e so il.
PEST CONTROL
Th ere a re many different pest s of the coconut. Few insects and dis-
ea ses rea ch ep idemic proporti on s; the refo re, they rare ly require con-
trol measures. Wh en o ne becomes serious, consult your local county
agent to get it ident ified a nd lea rn the best method of control.
T he foll owing are a few inj uries tha t are most common in Hawaii:
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INJ URY
Abnormally yellow leaves
Chlorosis is caused by lack of iron , o the r
nu tri ents o r sca le insects.
Gro wing point destroyed
Gr uhs of th e New Guinea suga rcane weev il
iRhabdoscclus obscurus i tunnel into the
trunk , and th e Tahitian coco nu t wee vil
iDiocalandra tait ensisi hores int o leaf bases
or pet ioles.
Bud rot
Bact erial bud rot tEr winia xp ., Fusarium
1110 niliform c ) and Phytophora bud rot
iPhytopliora palmivorai may infe ct the
young leaves when wind and rain bre ak th e
tender bud s in the ccn ter o f th e cluster of
leaves. Th is prod uces a stro ng odo r and can
ca use death of th e a pica l shoo ts.
Ragged or skele tonized leave s
Feeding o f the lar vae o f the coconut leaf
mi ner iA gon oxema argaula) or the coconu t
leaf rolle r tl t edylcp ta hlackbumi) causes a
ske le to niz ing pattern on the leaves. In
exposed windy loca tio ns th e leaf ro ller lays
eggs in the fo lds of leaf segmen ts, and lar vae
web the leaflet s togeth er. T hey feed on the
lower surface of the leaves. Th e upp er
surface d ries up and disin te rgra tes, leaving
ragged leaves.
Rats
Rat s can become a serio us th reat to coco nu ts.
T hey chew holes in the nuts.
Scales
In jury to the leave s fro m coc o nut scales
iAspidiotus des tructor and Pi nna spis bux i)
can he serio us when infesta t io n is heav y .
T he leaves turn ye llow .
Stem bleeding
A red ex uda te oozing from th e trunk , caused
by Tlielaviop sis paradora . e n ter s throu gh
ruptures ca using death by destru ction o f
vascular tissue s.
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CONTROL
Spray leaves with nutrient solu tions; fertilize
trees, o r inject iron co mpo und int o th e
trunk. (F or scale insect s see be low.)
Th e tachinid fly (L ixophago sphc no phoriii
attack s th e larvae of th e New Guinea sugar-
cane weev il. Healthy trees ofte n escape
a ttack by these pest s.
Place a small cheeseclo th bag of copper
sulfa te crysta ls in the ce n ter of the new
gro wth and allow the rain to dissolve th em
gradually .
In protected area s, parasit es are more
be ne fic ial than spray ing . Insecti cides sho uld
be applied as a last resort in locali zed
ex posed areas .
Met al band s IH" wid e are nai led aro und the
trunk . and poi son bait o r traps are used .
Lad ybird bee tles, predator s and parasite s
give effectiv e con tro l hu ( insecticid es may
be necessary in locali zed areas.
No known comp lete co n tro l. Do no t climb
tree using sho es with spikes . Remove
affect ed tissue s and sp ray with coppe r
sulfa te.
INJ URY
White co ttony masses
Lar ge populat ion s of the coco nut mea ly bug
(Nipaecoccus nipae) fo und mostl y o n o lde r
leaves, or tPalmicultor palmarum ) fo und on
the central yo ung leaves in the growing point
of the tree may injure th e palm .
Whitefli es
Th e spiraling whi refly (A leurodicus dis-
pel/sus) sucks plant juices and co lonies form
white, waxy , co tt o ny masses on the under-
side of leaves.
CONTROL
Sprinkle granules o f diazinon on the so il, or
spray the trunks month ly to kill the ants
which prattle! th e mea ly bugs from benefi -
cial preda tor s and parasite s.
Fo r effec tive con tro l, insecticides must be
applied o n the lower surface of the leaves.
*Info rma tio n o n pest co ntro l was co n tr ibuted hy Wallace C. Mitchell, Professor of Entomo logy ,
and Albert P. Martinez, Specialist in Plan t Path ology .
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